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(54) DEVICE AND METHOD FOR DRIVING DISKHJKE RECORDING MEDIUM, AND RECORD 
MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the retry 
process when the error occurs in the reading/ writing 
operation of data from/to a disk-like recording medium, 
while securing a specified data transfer rate. 
SOLUTION: A cylinder of a magnetic disk 1 1 is zoned 
corresponding to the distance from the center. When the 
write-in of the data to the magnetic disk 1 1 is instructed 
from a host device 2, an actuator 14 is driven by an 
MPU 18 to move a head 12 to the objective position 
corresponding to the instruction, then the 
reading/writing operation of the data is performed from 
the head 12 to the magnetic disk 1 1. When the error 
occurs in the reading/writing operation of the data from 
the head 12 to the magnetic disk 11, the reading/writing 
of the data from/to the magnetic disk 1 1 is retried until 
becoming the maximum retry times stored in a retry 
times table 19a corresponding to the zone including the 
position of the head 12 at this time. 
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StlESt^S 1 3M&fc «k 5 7 7 #Eft&# 5 x 
-^oR*##*IE#*TLfc4>4f 5a»*:fl|»1-5]E# 

HnEjE**7JN*r#atioTlE1ir<*7U/j:i»ofc4:W 

5Fjf£©y h?4 , ia*K:*t-.5*-c, 

B„ 

[18*5 2] HtllEx-f^i?*tlE^frf4, "fi'i'boE 
^#JSLTRJE**tfcMJE©!J h^WEftSrElfrrs 

fc*5CliSr#®i1-3f»*5ll;:Efc©xV7v7:btE 
£#Sti1-5!if*52 dE«c©x w * *#E»8«MB»i 

[it*54] fuEm^y h^-fBSfi, stiiey h?^ 

£it5 1 t $r#tSt1-5!t*3S 1 7iM 3 ©v>r ft*» l 5 
KE* ©x -f 7 7 ttGftlCWEnttB. 
[f«*5 5] BuEFJ?£©y l-T^E&te, tuEy 

Ei&©x -f * * #E®j»ttiE»&fi, > 

; t-^©lalK(i|litlSShT^5i^f-i'^^Tfc5C 
t £#®£ 7511*5 1 5 ©ivf ft** 1 iIlcE«© 

xv * t K&mM#mw>mw.o 

[11*5 7] BCTM£Ji*7 f 4**ttrotttt<D¥& 

L T BUElHlteSEft Jlit^Sf^^^ ttEiMKfr ~-©x 
- 9 © HE* « # & t? to * 5 K H m £ * x v 7* t , 
HilEiS*^ t 7 x 7 /tof w 7s 7 l*E«j«tt;— ©x - 
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* ©§!*?£ as]E«»7 Lfc*» if' 5 a»frWBfrr 4jE** 
7*l«*^s^J:. 

SuEiEft^^JBr^T 1 y^TIE1M»7 L4i»oti:fli 
Sftfcit*;:, huE^-7 K©»i(ifi:«»cM*£:i-43fS© 

y h7^!Hl»tcjt-r?DST\ fuE-^-7 Kd^itfjEx-f 7s 
?#EftftE<*^©7*-*©tt**t£?fSfT*Ht5 y h 
7 >T 7 x y 7 0 1 Sr^tf z. t Zftm k 7 5 xV 7. 7 

LTj?uE0$fc!Pft£ixT^5xV * 7 #E»i«ft~-©x 
-*©H*S£ ^trio-it 77 y yi . 

fitlEtt*»f yytrof^ 7. 7 ttE^£f$^©x - 

* ©«*## #jE**7 Lfc*»if 5 4»*rWI»ri-SjE*«» 

BttEiE«#l7*JWr^7 l y7'TIE«#»7L*3S»ofctJ|!y»r 
^nfcttJr, suE-^7 Kro^tbfig^^-f Td^tS© 
y h 7^'li]Srl-j$7'5t T\ buE-^-7 KA^buE't'wt. 

7^E^^©x-^©w*st^»atTt>-fr5y h 

20 7-f7sx 3 '7 P i:£**Tl-37 B o ^'7A^ta^i-7Dr fc *: 

[*M©»iMB<eRM] 
[0001] 

[*W©*i-5ft«^»] *5ia^(4, l^f-f^?4t' 
©x^ 7 7ttE^«friE»)iSB, ^feSt/^ro^it^^ 
fTf 5 7c * © 7° n ? 7 A 4- E« L E««tff {C HU # 
(C r 7 ^ ~. (O 7= ^ <75M*» § a: 7 - C S-g" 

©y h7^lHl»©ft|fl?tB8i-5t©-e*)S 0 
[0 0 0 2] 

30 [fi£*©SWl Wr^^glt -tef'. /<-yt 

A J f5©Ja^l-^oT, X -1" 7-7±iIX — ^©§t*S#^ 
ttbixSo -©X — ^©§E*Stlil^llt3^T^7-^ 

[0 0 0 3] y K^I'Ki^T-x-^wSc^Sf 3JSjE#<* 
7-tixtf, ltf^7i'MA i b*7 h^fil^x-^© 
K*»#*«3E#»7Lfcri:asa*PS*u5. ^ft 
SS^ixfcy h7'TiHl^fc*fty h9-f»ff*r»9iSUT 

tf^^gi^b*^hMi;ii ft»»7*saftis 

ixii 9fc<CoTV5. ^xV 7 7^fi©{ffltt^(fi] 
±$-&S^*fctt. ±E©y h7^HI^^7i-5^<#< 

[0004] ;oi94IIf^^Sim 

x-<7s^ffi^^^T*^o^(7)y'-^ (^H 
•m^© h7 ytfrhteh) ^7>f'iL, y-vSirf 1 ' 
-*£*#£tf7*— 7 7 h ( h7 7 7 Sfc "9 ©X-^ 

ft) SrSxTV^,, zcotztb, aax>77^BT-(4. 
50 y-ySl;f-?©g^i'- FiWiStroiiotv^ 
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[0 0 0 5] -t>ifc*>, ^xV^^g^©-^-* 
ID hggd^©^> KfcSttttttT^x-* 

«. (EiSf-***«t>e>4<Tt(Kai«*iw*Jiiini-5 

-^te&i"- h*fiTts:i 
[0006] Itf^^^gfwglw- Hi, 

t'oafwwt^aa Lfcx-^ tti, «*txv * * 

£g;4^©x-*©iita!£u— F^foS-SroSJpffiSrT 
r©/c#>, &^x--r7^a©x-*iE£w- h 
[0 0 0 7] 

©»ftrv y h^&LT-iMtLyiit-a- 

©x-^roteiMi'— h#<£^/->- (x— *#©'>&V 

[0008] i5i;, '&*(om% ; T4^?'£m^rtz> 

COSI^b^^SJ; D h7^&LT-iMtLfc4§£© 

[0 0 0 9] L2>>L, *}i^«'/->-t?ll. S*©x 
©y hyJ&mtfohmbtiZZkkte^X^tz. to 

*©8££ixV*?$sgT-!i. £.gw±t-3i< D 1-7^^ 

[0 0 10] JWMUHt, -£©x-*$tei2§W- 
Loo, xV*^ttE^tt~-©x-*©K^*£K^ 

fe*llfTl-Sfcft©^n^7A£E»LfcE»ttfc«r* 
[001 1 ] 

[«HS:«?fti-5fc«>0¥a] ±IESWSraj*i-5fc 



(3) #M 2000-163707 

4 

»gg!i, E$£!pft$;ft3xV*^E«$£tt©¥@:£ 
KJtLT7*-*<7>tt***&fT3tt*»£^ISfc4:, tSE 

gt^s t ^« ic i 5 x w * t mmmmz stt z> x - 9 

¥UKfr¥&i, iuteiESi^7*Jif^©^J;oT]E^7L 
ffiS(c*f^1-5FJrS<7?y h5-fia*fc*1-5*-C, ttflE 

[0012] ±ExV*^ttEli«ftra)gg(-J:n 

oT7 f -^«)?5«Olt*»*36StTbnfct#tt, x-^ 
[0013] r-r*, R*»*^«©#lMMlfcaM£:L 

fcl^T, -^W±c0x-^$5itU— F»ftLoo, g| 
k<ok-tzzkfrx~%Z> 0 

[0 0 14] fc*j, xV ^ttE&l&fttcfi, x-*© 
* j? ttE*l«frPtti^S (ciiffl * tiX v » 5 x * * jRE 

#j tii ris^aiLj ©^-^si*-r-5t(7?T*fc-5c 

[0 0 15] ±ErV **ttE*«#«»3£«»:::J3^ 
T, fjEx>7^^E^«*(i, ^'L^^coSgBt^jSC 
r'/->ftilfrt££titzk<ok bx<b i^c r©^, 

euEy h7>f#a»±. BuEx^^^^tE^frro^'/- 
T-, BuE»t^-»##atci5x-^©i5c^-*t*SStT 

[0016] w ©aw-. ±isf-f^^ttE»««sis 

fili, e>©A^J^*oT, tuE y h7>flHl*E* 

[0 0 1 7] ±(ftS6«*»e>iSe)*l.T<5»^ 
t 1 '^ j'^'f y ^©13:^4 t'JCioT, y h7-YlilRSr 

±fi^sx-ff 5&s©rt£KfSu.r*afty 

50 WEft*»S-r#5J:5fc45. 
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[0 0 18] ±ffi7^**#IE»«tfMB»8il{:.*5^ 
»£fc:ferta*ttK«i©IW©7*-*©tej£u- has. 

[0019] sfc, tMESfteou hv^mmt, stifay 

iss^ns tot -far t tT't 5o 
[0020] 4*3. ±lEx^^^«fe^«ffiiztbgfi[r 

[0 0 2 1 ] ±I2@W?riiE1-5fc* < *^BJO»2W 

$ tl5x-f * y #tEftttfls:o?¥«#lS]fc:-^ y K&»»£ 
^tb$-e:b^fc— y Kfc»LT«rtEIIMHWBi3;fc 
T ^5 7 4 * 9 WRAWk^to'r- 9 ©9E**t t> 
-tfr5g^##*7 y-fb, flsESE^St^x y7*T-c0r 
-r * * tfEflkflEtt^©^ - 9 <r>VLh-% f a* 3Efl?i*7 L fc 

fie, BtilE^y Kco^ttifiilS{i*tf£;i-53fS<oi) Yy-i 

[0 0 2 2] ±f5@W£gj5fc1-5fci&, «PJlcDSf!3cD 

«A»ca>a»5 = yi?a-#B** d piti4ifi^«*i4, 
mi!) $ *it ^ 5 r w * ? ^ia»^#^co-r- 9 (om 

y h7-r EUSK&i-ai-e, we^y Ka^s&iEx-)'^ 

[0 0 2 3] 

[IPJcDHifccDJMl] WT, *ftHii*#SILT. 
<E O H tl CD ffi iz o ^ T IK -T 5 „ 

[0024] iiiiti, xftwnmi&cDMmizmmztiz 

mfHy* '■< y- 9 mm £-atf 7 J* cd#|/* £■ ^1* H Tfc 
5. rcD->*7Af4, Kf^^ifl *xH 
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St7>*7 1 1 ts --y Kl 2 t, ^— y" 13t, T £ 
f^i-^ 14i, R/W^-V^/H 5i, ^^^i?z3 
>N-7l6t, A.^77l7t, MPU 1 8 t, / 
*U 1 9 t^(8^.5o 

[0025] -f ^ ^ 1 1 14, t^-^ zmmim-t 

h7 5/? (Wirt, looohy^^) as|§:i4^ix5J; 

h$ttT^5c ®^.T>^^ 1 1 (4, El 

10 2i:*tJ:9i:, a»tO hy ytft* l#>btitz.%i l ~ 

->H*5l45x-^7^— ^-y h(4l^)-T'fc , 9 , h7-7 
^^Ttt) tcia^$n5x-3 ? *f4S:v^c|Il-(^^oT^ 
5o -15s *45^-VHI±T-»4T-^7d-— 7-; has 
*4 9, ^ia^b^n/->-c75|il(c, h9->^Sfc9(c: 

[0 0 2 6] ^7 Kl 2)4 ffiSlr W ^ni CD-tn-P 

20 1 lKJtLT7 f -^<0B!*l : #S:fi5. i-ftt>t»» 
-yKl2(4, MPU 1 8 t^b'f- 9 om^ih^mm 

ilTttT-^^IST-f^^ 1 1 (d^^rtr,, -75, 
^7 Kl 211 MPU1 8i^bf t -9(Dm^-tiiLi}'^7jk 
ZtiX^ZMfeMt, m%f^^9l \frh?-9*%L 
^■ffiLT, R/W^-v^/H 5tc(±i7li-5 0 
[0027] ^e-^ 1 3 14, 0fcf*IH-5 ' ii;iot 

8*17* 1 1 ^Ulte^-ttSc *-9 1 3C0HieiIlE 
14, Std-^|I«fctUTV>5 0 7^^3.^-^14(4, 
30 Igf-( 1 1 (D¥'&j5fa^mW)L, MPU 1 8 \Z 4 
oTJt^Stlfc^«l7-f 1 1 CD h7 2/^ (->y^ 

C#Jfc1-5tt**-C^y Kl 2fcfMttSttS. 
[0 0 2 8] R/W (Read/Write) ^-t^;H5(4, — 
yKl 2i7 : V^^='>hD-7i6 tcoF^fc^ltbH 
T*39, ^ti ; e'ixcD-r'-^cD|Sii5iScDjtl.^^SiL 
T. Kl 2t7^^.^=»> hv — y 1 6 t CDfflT'CD 
f-9<nm^fft>^^ 0 

[0 0 2 9] 7-(7^yFD-7 1 6(4, it7-(7 
©#«Sfc*^ Ftl2 icD^(C*5lt5x-^, 

d — 7 16(4, hgS2a^cD3-?>' KS-MPU 1 
8(c:^t5, b^g2a^cDS#ji^x-^5rR/W 
f-^^/H 5 5r7>LT^7 Kl 2Cii9, — y Kl 2d^ 
f>R/Wft^H 5Sr7>LTiSbnfcgE^tBLx-^ 
?r*^ h^«2(c:^5o ^y77l 7(4, M%y ! 4*9 
1 ia»f)lt^ffiUfc7-^4*:(4aft7-f ^^1 1-* 

[0 0 3 0] MPU (Micro Processor Unit) 18(4, 
7-(7^>1.d-71 6 £r:frLT*7. h$H2a^3l 
50 bixTtfc^vyKl^oT^t!) 1 9(cl5iS$^T^ 
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— y Kl 2/^^.7^ 1 1 ^(Df-^(Dm 
*»#S:fTfc*5o ^-*©R*»*l^9-as£i:fc 
MPU18B, 9fr£(DE#fcW-*<DR* 

[0 0 3 1 ] ^*H9tt, MPU1 8#j|frf 

5ROM (Read Only Memory) \Z X oT«$ £it5o * 
y * !J 1 9 t LTfi, MPU1 8^D>/7A|lt7 

Ttti^j £ R AM (Random Access Memory) tfflV N| b 

[0 0 3 2 ] El 3 B\ n^HMIr-^Ha 

y K9>r[g*tt, *i-»n/-ym^nt, y 

^«a**o**lel*tftttTtoixTjE«|ITLfc»*© 20 

^Z>a ftfc. COx-^Oteiiu- h£>£*fl£fl, 

h 2 t*5 ft 5 feSic^S £ # fc $ fcv^HS© m t ft 

[0 0 3 3] itz, Hi W^^bgf 211 /<— y-Jvl/ 

Jt^Ufc^ftif^, ^-^R^t^fcfeO^^ 30 

[0 0 3 4] J£JT\ r<0||l£^^lg<Dv'^7 L A^jottS 
tb^^ot^-C, R^H"*. rCT'fl, x-^R^fflL 

fl, av>^*Sra»i-Swi:i-rs) c 

[0035] *i\ a-^u- 

-*<DR*UL©fc«><7>:3^> K CWT> 
>Kii^) ^aftx-f ^^*«lKj*6ix5. fltSr 40 
^^gf it-It j^7^^yhD-7i6^:(7)!l 
*WL3-^vKSrS»tft5i, ^ii^MPUlSiii 

[0 0 3 6] 04lt wOx-^^R^ttlL^fg^SrS 
ttfcBtlC, MPU 1 8^frt5&I^f7D-f t 
-KT'fcSo MPU18I1 *1\ h$S«2 3&»e>i£ 

^#x-*4ft<!^fl?#r?:fir:3 Ur^/Al) 0 MP 50 
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U18H i 4£r$iJ»LT, Kl 2 

[0 0 3 7] fcfc, MPU18H Kl 2§r©J«t 
Tllr^^ l iKE»$;h/C^5x-*£R*ai£ 

R/Wf t^/H 5^ltf 

Lfctffctf* K*1l2KlKaiS*5 Ur^A3) 0 
■tLT, MPU18B, :07r*^A3^7-#«) 

(^77^A4) 0 

[0 0 3 8] s/^A4 T'iE«l:i^7 Li^o t 
£*y££ftfc4§^{l, MPU18H, y^yi9^o 

3K**:^0>Ras-^3> Kl 2<7>fcg^JS-f 5;/- 

[0 0 3 9] 777^A5T^y F7-f@r^f i 
7 p A3 0fflii:lO, Kft-rrf** 1 lti*b<DT — ?<D 

[0 0 4 0] -35. 7*7- y -?A 4 tvEftlCffitf^T Lfc 
kWfc£titz$k&\a*. MPU18I1 7^^^F 
b-5 1 6^^LT^^ haS«2tI«»T«*S:i3HS 
-fh (^7^A6) o ^7^7°A5T'!) f7-f 

R£E]»«fc9 fc*#<ftofcfc2WSSftfc»*ttt, M 
PU 181-1, h3>hn-7l 6Srfl-LT** H3£ 

T. rtib^«ft*:»7i"4i, MPU18I1 ^(^y 

[0 0 4 1] ftli, ^fy^A6-eM*»7**tfc 

R*mL*s»TL4Lfc. J , rf^oR^mLC:* 

**s*t* aftx^^^asii^tea^je**:^ 

[0 0 4 2] ftio, h 
^S2fl s r^^^Slii^^fcfco^^y K (WT, 

^T, 7^f^^^>fD-7l6(t »#ii* = ^>K 
£MPU 1 8CS9, x-^Sr^y^r 1 7^-0#EH 

[0 0 4 3] MPU 1 8^*#ii*3^^ KSrWtlf LT 
U?^A1) , K4rB«fit114T*»»**5t 
U7^A2) % MPU 1 8(1, A->77l 7tC-Bf 
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W^^/H 5^LT^7 Kl 2izm<9. ^j/ Kl 2 
iaotf-?l:ffitf^^ 1 1 fcSt&S-tirS 
^■y?A3) . -^^-©ftfNi, 7*-*©R*ttJL© 

[0044] ttiR^utijc. z(ommmm<DB 

y Y7<<m%L : r--Jfr\ 9 a KE1t£ixtV5. -t L 

T, 9*- 10 

>SC**TK7ESixfcy h5-f|I)»*-C!J by -item 

[0 04 51 f/ifot), by^^imt, ^©ft* 

*2-r©*MfcX*fc#fc34t*#tt©ea&i — hi* 
3=t?l£, y— >ft<ctfeS$ixTv>5 0 g£j£LTV>x. 
If, m.fa.'f^^^l 1 ©U^Jx©/->{c*f LTf-? 

nit, h««2-e©ftai;LX*fr*fcs*v***is 

^©y F7^^I#|j^5 t 20 

[oo4 6] lot, ~cDmfcmmco&n ; rjx?m 

ffi l ictftlt, hgt2T-©MIIiJlllr#fc$!'j; 
^-^©x-^feiiu- F«Loo, iMf-f 
l l ±©BE^-S#i--<f ^-^©/-X^CTft^iH] 

m©y h7>am : 6:ffiv&&zk&-e£z. z<n>tz$>, 

w©IIJ£©®fS©gmxV *?$lff l ft, r-*©§^ 

[0 0 4 7] *38Wf4, ±E»jllt«)»«KIR6>*vf. 
«*©£^ lSffli^16T*>S. BUT. ^SPyll-ilffl^ 

[0 0 4 8] ±f5©HJ6©fl5SlTit, 7=-^©tt^## 
tt)^T-©^7-|6^B#H^(75y->-fe©*^U F7-T 
0*14, y h^-TlalttT-^/H 9 a ^SbWtJzZtltz 

®7cy h 7 -< ElSkfi. hgfi2T'flSLT^7 :: '^ 

ir,fcft*y f- 7 -f EUST-fir - 9 ©$Si£ U- hiilJII 
^T@5#-^lwlt, MPU18I1 T-fiBmu- bfr 

*&3£frx.lf .fcl^. * ^T^ftixlt, MPU18I4, * 40 

x.ft 

[0 0 4 9] ±tZ<DmmcDBMX'lt. h7 
-fBtttt, y h^-riHl^x-y/H 9 a £E1i£;h,-C*5 
9, Kl 2i«(fc«i-5-/->'fc»tf:l-6y tyj® 
h7-riU^T-y/H 9 ai'bMPU 1 8*5§E^ 

ttiU y h7-<lHl^<DtlJS (7T7/A5) ll/Bl^T^ 

fiajx.it, MPUisf •/— y©#-§-^y 
-^fe©-r-^fi^SlcB»r«©?S»4rfi5r ilUo 50 
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